Molecular mechanisms that govern the specificity of Sushi peptides for Gram-negative bacterial membrane lipids.
Factor C-derived Sushi peptides (S1 and S3) have been shown to bind lipopolysaccharide (LPS) and inhibit the growth of Gram-negative bacteria but do not affect mammalian cells. On the premise that the composition of membrane phospholipids differs between the microbial and human cells, we studied the modes of interaction between S1 and S3 and the bacterial membrane phospholipids, POPG, in comparison to that with the mammalian cell membrane phospholipids, POPC and POPE. S1 exhibits specificity against POPG, suggesting its preference for bacterial anionic phospholipids, regardless of whether the phospholipids form vesicles in a solution or a monolayer on a solid surface. The specificity of the Sushi peptides for POPG is a consequence of the electrostatic and hydrophobic forces. The unsaturated nature of POPG confers fluidity to the lipid layer, and being in the proximity of LPS in the microenvironmental milieu, POPG probably enhances the insertion of the peptide-LPS complex into the bacterial inner membrane. Furthermore, during its interaction with POPG, the S1 peptide underwent a transition from random to alpha-helical coil, while S3 became a mixture of beta-sheet and alpha-helical structures. This differential structural change in the peptides could be responsible for their different modes of disruption of POPG vesicles. Conceivably, the selectivity for POPG spares the mammalian membranes from undesirable effects of antimicrobial peptides, which could be helpful in designing and developing a new generation of antibiotics and in offering some clues about the specific function of Factor C, a LPS biosensor.